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(54) HEAT EXCHANGER AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To induce turbulent flow in fluid and to obtain high heat transfer 
performance by a method wherein the outer surface of a heat transfer tube, 2 
wound around the outer periphery of the inside tube of double tube, is 
provided with the rows of indention discontinu ously so that the protrusions, 
formed on the inner surface of the tube, are formed so as to be circular, 
elliptical or non-symmetric elliptical curve. 

CONSTITUTION: The heat transfer performance of fluid, flowing through a 
gap 7 between double tubes, generates heat transfer promoting effects by the 
constitution wherein the flow of fluid is disturbed by the change of sectional 
area of flow path due to the heat transfer tube 3 wound spirally therearound 
while the sectional area of the flow path are fluctuated more finely by the 
indentions 5 on the outer surface of the heat transfer tube 3 and the flow is 
accelerated or decelerated locally at the parts of the indentions 5. On the other 
hand, the inner heat transfer surface of the heat transfer tube 3 is formed with 
eddies in the rear flows of respective protuberances 6. The main flow is 
accelerated by narrowing the sectional area of flow path locally at the part of 
the protrusion 6 and the static pressure of the fluid is reduced, therefore, a 
pressure difference is generated between the existing parts and non- existing 
parts of the protuberances 6, the fluid flows from a part, whereat the pressure / j 

is high, to a part, whereat the pressure is low, these flow lines are joined and 
generate vertical vortex having the rotating axis in the axial direction of the 
tube and the high heat transfer promotion may be obtained by the effect of the 
vertical vortex. 
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